Rapid and high-resolution glycoform profiling of recombinant human erythropoietin by capillary isoelectric focusing with whole column imaging detection.
Human erythropoietin (hEPO) is a glycoprotein hormone produced primarily by the kidney, which stimulates red blood cell production. Recombinant human erythropoietin (rhEPO), generally produced in Chinese hamster ovary (CHO) cells, can be used as not only a therapeutic protein but also a doping agent in sports. Profiling of EPO glycoforms is a critical means for quality control in pharmaceutical industrial and anti-doping analysis of misuse in sports. However, the existing methods for the analysis of EPO are associated with either time consuming or poor resolution. In this work, a rapid and high-resolution glycoform profiling method was presented based on capillary isoelectric focusing (cIEF) with whole column imaging detection (WCID). Experimental conditions that influence the separation were investigated. Under optimized conditions, rhEPO from three different sources were resolved into distinct populations within 5 min with excellent reproducibility. As compared with existing methods, the presented method exhibited the advantages of speed and high resolution. If combined with an effective sample enrichment step and a much more sensitive WCID version, the method can be a potential alternative for the detection of rhEPO misuse in sports.